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(57)Abstract: 

PURPOSE: To enhance the characteristic of a 
semiconductor device provided with a transistor which 
uses thin film polycrystalline silicon for a channel part. 
CONSTITUTION: A semiconductor device is provided 
with a transistor which is constituted of a gate electrode 
2, a source-drain region 3 and a channel part 4. Dangling 
bonds are formed in the source-drain region 3 and the 
channel part 4 which are formed of thin-film 
polycrystalline silicon; the characteristic of the 
transistor is deteriorated. In order to terminate the 
dangling bonds t hydrogen is diffused from a plasma 
nitride film 6; the hydrogen is introduced into the 
channel part 4. Since the hydrogen cannot pass the 
silicon nitride film 6, an opening part is formed in the 
silicon nitride film 6. The hydrogen reaches the channel 
part 4 along the interface of a metal plug 9 which has 
been buried in the opening part. As a result, when the 
opening part is formed in the silicon nitride film 6 f the 
dangling bonds are terminated. Thereby, the 
characteristic of the semiconductor device can be enhanced. 
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1 6 J:9**«rttItkUT^ir*/HB4J!:****A-r 




17: *2il7;us:Kt« 

18: '*A»-m-JU 



MfEh9^**0^;M'SB'NlfrfE->y = v£{fcjg«r 

stris h 7 * <b±\zm& stvfc -> y = ^mmt . 

PL. 

buses*** h*— /WBoTtt L-cSJfEv'y =>*Sfl;i8S 
aMIUSEs v* * tBBP^fffiro^^t^*^ 

7*S>**$rJ£fik-r£Ig£, 
is 

nuts* y => >-m-fb^«rS:ii-r s = ** * h n 

t5ISt, 

UUIE= ** * > *-7Kotfri5-> y = *£ftJSSlS:8-z>Hl n 
«i*-7^ft-> !) =■ '/Stf «itfc¥f #11. 

It, ■ 
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tUIE h 9 > * © -kfcifcUiff « Lfc* 1 ©MSriSat- 
Si. 

20 fc^«t^HroSSif^fe 0 

i i ] m&#.m<ott&<o&^mw& : i&i£-r 
5ifi«!» Steady 3^&fl^&«LT7k3f}&ffiAi-.5 

30 fch7>-^i5'.t > 

[»*S14] h7y^^©ft^HlfflV^^ 

40 sfris-> y = yma&& m&ife&vmvffim b m-com 

s^^sri? < *isrr s ist, 
mmTzx.nb, 

OHX**tf^F-«)#H*f tM»«!3a*:tT5 C i 1= J: 9 

bUie* y => v»(fciioti^«t5 tit i-uutE h 9 

50 »< UT»*»*i|«»«KSrBfao»*l=-r6XSi:S: 
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[0 0 0 1] 
[0 0 0 2] 

T, Thin Film Transistor:TF 

W#ftlftdSJttrSRAM&*3lr^X, /h®STi£# 
*«P«at (Steffi** WW 5) SrH^i-S 

M.OSil^iv/ynyhyy^^ (J^Ts PMO 

^CMOSl^^yir;>^V>5) «dSS*S^T^S 0 
fllfctf. TFTS:i^/cCMOSlfflf SRAMO^ 
I sb H> TFTOt7lS I off ICioX 
*^^tL6o lMfc> h SRAMSrMl-irtttf I sb = T 
off X 1 0 6 T-£>«9 ; 4Mt>hS RAM-m I sb = I 
off X4X10 6 t*$)6o w<DJ: 5 \ZL7s#^/<^mM I 

45o ^(DtcfrTFT lfilfi^^^«aE I 0 ff 
[0 0 0 3] r.OTFTc7)^-^m«C0^^H^ KI" 

*->y 3ySr«ofcTFT(Ot7ti«S:»e)t^o(0^ 
/^y K.^t y / t o h 7 y ^fi^S^ Yyy?* 

[0 0 0 4] ra«M;:*:^$*n 

¥«<fc<Dfc»IMsRG>!>^5' h y 7P-S:ffl^S 
<g\ .OHI^ hy^-i: Ltvy a^K-fkBtdSRItfett 

6 0 r^«4^7^«*Mit5*8i©SRAM 
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[0 0 0 5] TFT*^tf«*^^»#36«J!lo^'CH 
5*flai>TKP^t"-5o i5(l TFT^tfSRAMO 

MA^y = ys«> 2(i^>ynytMUc^ 

y-t/KDMi ltffll/^tl6TFT(Dy- hm 2 
a ->y ^^T^^U/c^^ey ir/u^^^^r UT 

ffll^^tt'St) 5 — ~)5<OT F T(^y — hHifiL 3fi«^# 

10 5J*CVD^T^/&Lfcy- 6tt->y 

a^UK, 7fj:7;^;if«iT^5 0 
[0 0 0 6] iO**fl:3S«Sr»3frr*^tt. *JS»^ 
y 3 y 1 (0±HNf ir *^MO S - F E Tf *«S Ut 

0 — 3j<DT F T<D*f — h©!2 a y = ^T-Jg 

[0 0 0 7] gECVD (Chemical Vapour Depo 

5^M4 0nmtau i^x, mmfct isxn< 

20 fB2»#iftSvy 3^3, 4 4r«i(f3 0nmiiat 

So 

[0 0 0 8] r^«ffiT% 7^hyy^77^fe^J:o 

T^*A'£ftS^#ffl«4l£U'^.x h^lty-^ 

«3lrMLTTFT^t^ 

[0 0 0 9] JEfc. JilWi»IW)t«:«9tbfeOt>. OHI 
* hs/^-ffi^'>y 3^»fclH6*r«Af* 1 0 Onmt 

[0 0 10] *tf>*c Htett^SftTlvfcl^ 

[ooii] m^: m 6 Rxtm 7 zm^x. &jk<D*m 
&mm<n*m<D&m^<>^xiftw-rz>o men. 

l£*5V>T, 3 lli*4R. 3 2f«E 3 3 f i T F T <7) 
40 ^-h, 3 4liTFT^)y-7, 3 5I1TFTOKH 
^ 3.6f*JlBB*ftfflt. 3 7(l3y^^h^-/K 4 1 

Hf#yWh7-fK, 4 2i^y^ry/7^ 4 

3f2X/l^ga/Sk 4 4(i/7X^I«, 5 On^yX 

^mtm:frh<D7km<omm&. 54H!>xyhy7o 

^KiJ:0¥»<b$;fcfcJiWBt (TfflBD -efc*. 

6 ^<ntimm& 5 o ^riio xmm 

TFT^7K^b-r-5^T\ t7l)S^$^TFT 

50 [0 0 12] T/u^iPjlft^'WTiBBSit^TWIR^^F^bds 
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3g(CJt-<Ty 7cr-3a*^#^\ L^U TFTSrffl 
^/c S R AMOlBi¥Wfcl:C ^ !>x j/ hy7D-S 

BS^T^So JUSTUS 3 6l*iBffiKj7 8 O^T^ 
ffCVD^ (EAT\ LPCVDS^^) lUotM 
t$o LPCVDftiaSiftllt *9R*^^r, * 

[0 0 13] C^-CJMB*fldi3 6*fflV^fc 

££fc<J: 0. «LvMfflJB#£CT< JMHHUR3 6 
f*. OHSSra**^^rt-eft<, /7XvIftl4 4 20 

#j2 oot>^ hn-A^jiM^Yb;j«-es^{$t^if 

BTOaV'** h*— /U3 7«r&HPi-<5B#t;i|Rj 

SK5 0) TFT\cm-tZ>ZbfrX%te\,\ 

.[001 4] ... v. - =•-•.,.- . 30. 

a y - ;* k u>f >«*ic»v ttr ^ s ^ 
y^^ji, #$c<oy>-^y ^#^K*r*Ay-c*if^. r 

<Dtf^i?}) ^#^KS:*MS**5r. tJ-ctoX. TF 

5:l:W fl 40 
[0 0 15] U^U St*^**ft:E«KIHtt«±^J: 

S — T F T <D ±m v' y ^B<kKdS«BI S *t 5 *i§ <b 
[0 0 1 6] r(0»|^j±±IB^J:5*WJH**»m-r5 

tnb\zfj:£ti±h<DX\ ^5/hy70-iaotif B i so 
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*8;|[*(dtfto/^ y Kme^^s^tt 

[0 0 17] 

[iBB*ri!WW:.afc«>©**] 

i/v ^^mkmtzmx-xmi&ztis WE^yayift 
[0018] z<Dftw^&z*mftmw<Dmmjfm<on 

^•KSr»Ai-5fe«>, ilE-yyayBftilEBPtS 
[0 0 19] c<o*MJ-«5 i l £ **»«^»2ffi«fi, 
MIEh7^^^^±lcjg^^^cixy n^»kK 

[002 0] ^<D%m^&z*mwmw<oM^&<Dm 
^^w^t^igh stria h7y^^^ii:yy 

* h*-/KOMI5iyy =^»t;J«ai5^liHP^i5feS:*£3i 

[0021] ^^»fw^«s*#ffr»a^jB3is«tt, 
y*t£*yy^ is-mtm t *m^xm& ztix 

[0 0 2 2] C(0»M^«6*«*K«^»3S*ife^» 

iW-SP7>S:^-77;{it$xe^^i^TM$ 
[0 0 2 3] i(0»fll:«5*«#8t(b»4»»f±, 
MIS h7y^^©±|iM$tt, IE^»«Ufe* 
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[0 0 2 4] i055W^«5***3Sa^»**«fe^JB-. 
fiLfcSl^I^St^Xli:, WEJB 1 wUl^± 

[0 0 2 6] iO»W^«6*»#3S«^»3S**0» 

y 3 yHUKr**t 6 18 k Srfflf £ "CflMc s tit i > 

[0 0 2 7] r^*M^«s*»*««^»3t*tt^SB 
6««tt. «riB*iR^fi-*^#^««*^i-5XS 
*K Mf2i/y =iv'a^lRSriiUT**S:ttA-rSxaS: 

[0 0 2 8] ro»W^«-5ifM)W*:«B«>»5S^«fe^» 

7»*tt; «wa**^**<o*i>««s:j!?*r5xa 

[0 0 2 9] ro*M{-ffiS*#»3Slt^»6liB««:, 

"IWES/ y = ismVBkto'** - ^IWE- h 9 V 
[0 0 3 0] c^»WI-«^^W#36«-^*5fi*jfeo» 

[0031] z<D&mz&z*m&ms<oMjgjjfe<Dn 

*tf$J^w#H**T!Rft3S*f¥ MIS y 

R^tti^flcjijitBfa^ffsiJi-rsxafcSrfli^TW 

[0 0 3 2] 
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iambi ^ oiswia 5*»#stos i i«iJi*5tNt 

£ ttfc y = ygftK £ iiifl-r £ C <h # -e # * i >ft « £ 

y =xy2ffcJRSrlMP Lfc£ k*»«t Ut^^ h 
7^^^oT^5^!i y^/tfy K5:#£*£*r£ 
fc&^fefC&gBpfis&ilb-t h^y^**^^*/^ 
^At^^i^tSs h7^^^tfc^5^y 

10 [00 3 3] C^ISM^iS^ac^llOjRjS^feoa 

fc> wiBv-y 3vg^^wp-r^xa^#^r»fiic$ 
^#AiT h7y^^wtixi/^yy^!) y^*y 
[0034] z<D&w\z£z*Emft$&9iv>m2mm<Di<' 

y=» = h*— /PJ: 9 fcBflP^ifc«P:fc# 

[0035] z.<D&w\z£z¥mftmm<n$&mJj&<Dm 

^y^y y^y K4:»j|g-rs^«)i0»«**AUr. 

h^y^^^ux^s^y^y y^#y K*»iis$ 

[0036] z<D&w^£z*mftmm(Dm3mwkcoi<>' 
y ^^mtm<D-m^-y ^^mi^^x^s y> N 
-7Xft»»S:a lt. h 7 y ^^o^y^ y y^y 

iAtert^tt, h^y^^^'ttti^^y^ 

[0037] z<Dmw\^±z> *m»mm<vmmjj&<nm 

40 ^ig^r^^^iaot, TK-^^jc^o^^y 

7 y$** $<0*5-\ ^/t-SP^^A-r^ ^i^X'#> h7X 

[0 0 3 8] r^3SM^J:5M £ **3S«^*4ffi«(7>jE 
tc^S U fcm l OH £ « icttf « U fc* 2 fc Id J: o T 

^U^OHS^^tt^^J: 9 h7^^^fli:«A 
50 -reco&BSJtU ^o^y^y ^^vKSr^i-efc 
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[0039] z<Dwmz£z*mftmm<DMi&jjm<om 
a mm^^^xn. h ^ >- *j* # ^icti^ii^ 

m intern i <t jB^mu/cfg 2 ©nt & h ^ ^ 

^r^-r 5 # <7)^i - ti h <Dm& ii U X ^ 5 ^ 

[0040] ^<D&m^±z¥mftmw<r>m5mm<D7k 
ikm\^£<ox&5%\ ^omt^mmx^itm^ti^mKx 20 

[004 1] 

^gTWg£>ft: £ *l5 o * > y = ^ ^ft:®!^ ioTBt\ 

60 

[0 0 4 2] C'0»W^-J:-SMMifls:««0»3S^ftO» 
[0 0 4 3] ^^0^l^J:6^#^gcoS[3g^cbm 

[0 0 4 4] CKO^0J^J:5^*^®c7)m6^cDi/ 

^^^^/ugiso h7y^^^tbtt^6^y^y 50 
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[0045] z<D§&m\z.£z*m»mn<omsktt<on 
m\z£^x&&&*mftmm&?=.y ^7p-m 

[0 0 4 7] 

mm&is 2|j:^^ynyt«Uc^ 
*yt/KDMSrM«TFT<D^- h«fE* 2 a|i 
^ ^ y t/W^l?^Mt 5 1 5 T F T oy- h 

\) 4M&$*is y n ^T«J**il, 3 tt»jR#&fH 

^y^yt«itTFT^y-^- KU"f>««, 4 

f*»JR#*Siflr> y =* y"C«fi8S^TFT^fir^K 
5fiCVD^T^A)cUfcy- hlfefUR. 6^yayS 
{UK, 7f4T/V5JilB»ft«. 8ttr/u$»BliMk«7 

[ 0 0 4.81 isATx. «{5gXS^oV)XBlM^o JiM£fH 
" v-y a y 1 ©liUNf-t^MO S F E T«S:»J* Lfc 

5-^TFT^- Mfi2^ ^es^y^y^ 

[0 0 4 9] jgjECVD (Ceraical Vapour Depos 

ition ) sia o -c h ^ ^y y .=« y tfti 5 

2|#eSyy^y3, 4 4«tff3 0nm«a«o 

[0050] ^<£>ttf&x\ .7^- h y yy^zr^m^xo 
x^^^/vtte&^m&A^^i?* h^ity-^ 

trtwot-ftyi^ttftu y-^ • KKy 

[0 0 5 1] JEMx SM*6»K**6aU^O*>, OHI 
^ h'y^— ffl<0->y =">a<l:l«6*«^tf 1 0 0 nm*i 

[0 0 5 2] CCX% htft2 a 

^V3^^>-^^ hSlloyynylftl6MM 
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/U8SrHH+£. — fflhfc. *-/^8 &rMp-r6fc 
BUT F TCD^-r^S 4 iCTK^^r^Ar 5 £ fc J^flft 

»S*ii-*r. fctftjiix, TFTea^*/ugB4£Jiffi-r 

f^y ^>Z^^y^^^f(D^ b*y/<—b LTfiftrfMirS 
[0 0 5 3] H^tt^snrv^jri^s, 

jLJi m mat s tt 6 r ^ s sa^ t tz. v> \^nt>t^ 

. [0 0 5-41 ±EHJfiffl|.-Cli. .*-/V8Sj»p Lfc.tf) - . 

[oo55]fc @2$rffiv^i2mt^o^rR 

i ofii/y 3yt<[«6, r^^iH»M7S 
1 1 m— n^&m 1 1 ra— rt^£:^-r 0 h i i-^ ufc» 

[0 0 5 6] *i\ Hl^*3»+5***36»i. 

hWS^xyfy^aotHPUX^y^^ 
[0 0 5 7] **UtHs^ H2|!l*5*+S*#fls:3Satt. 

£rfl2/£Lfc<D*> (H2 (a) ) . ^-/HOWU 
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&JR^7^9*S«)ii^ y-hii2a^y^- K 
^-f ^^E3 kC0z2ls<?? h*B*oTl^5 (02 
(b) ) 0 

[0058] £x±<d£?\^ m2mmm\zLxti^ 

[0 0 5 9] fe*5 % #2jM«fc:*3^-Cfc* IlHW) 

&/H^TTFT<0f L *;M'lHUfttfy'-* • KK^®' 
10 Jg30^^^y V^#^K*r»IS"e#. TFTO»M 

[0 0 6 0] *fc, IB 2 SIJt«"T*f4. ^-;H0l:i«) 

[0 0 6 1] fg3HJfi«^ot>-CH3Srffli>-Ctt 

20 l UiSBiBr/i^ffiSI, i2fi¥jgf 0 v/y=iyi 
ffil^jftSttfefR^irSBLS'T^^BBJIl 1 

i jp r /u s Kill £ SB 2 ir /u 5: mm t nmfcte&Z titc 

mmmmm. i 5nmmmmmi4<n±imj&istitim 

8 fiSFfl*6^ 1 4 IZLRtt hthtz.?^ 

[0 0 6 2] K&!&s#JlffcSft5fc:Lfcas 
.30 oT, T F f Si a;/JgX*fe . 
S^x^yy aylftli 6 £ officii < ^ 

[0 0 6 3] JgJlT. §4itXS^O^TSft^-r6o 02 
(b) I^LfcXgas»TLfc<0*>. SWKTSrSe,^ 

h^^^^- h y y^77^fttS*ttxjyfy^I 

40 iotlPU ^Jl^^^l 2^a^^tP 0 ^rO«, 

[0 0 6 4] ^{c, mimr/v^m^tm^mr^^m 

1 1 4 i:^ ^ - l 8 L, ^<DX/u 

-^18 1^1/7^13^1^ ^yu 
-*-/H 8*JB2Jlr^5^j/ K^rffi^T^r^y^ 

TFT<o^-r^/uffi4{j:Sfi*J:<7KlR36 s SJ»U. 
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Kir ft e r t Xh 5 , 
[0065] ±mmmmx^ mimr^^wtm^ 

mT/V^ntcom^tfLtSlrit^sV- 8£& 
JR^^l 3&^-Ctitf>fc# x ^JR^^^l 3£JS^ 
i\ f 217/U^^5/ Kl 5<D^X^/^— /H 8£ 

[0 0 6 6] »4HJ6«Kol^H4*rffl^-Clft 

i 7ii»2gr/p^sa«»T^!9, 03 fcR—w-g-fct 

[0 0 6 7] ±BJR4San«-Cfl, tf-/^ 

[0068] £fc\ jbi, ^2 S S3, m4mMwx 
[oo6 9]'fc c<omm<omsmmm^m^^x 

I f f oc N • e x p (- a/ 
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* p t x 7 o - l: {to IfclrlS t ElKSs^T 

3 1(ittll, 3 3fiTFT^y-h. 3 4#TFT(£> 
y— 3 5liTFT(DKW^ 3 6fiBMS^b!R. 
3 7l^y^^h*-/K 3 8 a, 3 8b(Wx 7 hx 
y^^^K^oT^fclR^tJBfe^fcffl^ 3 9(1C 
VDfel:iJ:9»/£Lfc8MfclHk 40a, 4 0bf*K7-f 

SfU 4 4fi7 P 7X-r^>ft:^ N 5 0li/7X-7|(»f) 
10 <0**Oi£1ftfti6, 5 4 2/ hy >^n-K x 9¥*a 

[0 0 7 0] H8li. &B3 l_h<D®tfbJ&3 24>l-y- 
h33 N y-X34, KWy35^tt6TFT^ 
/&U T^)^^«3 2 s 1^13 6. ^ny, y 

"mutiwtas 4(owK«*ufctt«BS:^'rH-e*> 

So 

[00 7 1] B9tt, Jltt^WWitefcais^^jfe 
20 $>5o 

[0 0 7 2] rCT% JRltftgfe (fflJMbl 7 0*0 1^5 
£>JIM&rblK3 6(OSl!9^ttfc^3 8 a, 3 8 b £: 

[0 0 7 3] T F T^^mSt I off liS: l K^*T J: 5 
K v K ,^^f y^ASSI^^^tf E i: ^ CtltiS 
tfVi/V ^XDsf^Jf }) y^yF«Nl:J;oTftt 
30 6c •■- - -v - - ' . . 

[0 0 7 4] 

* mi l ' : - ' - - 

E) 



[0 0 7 5] KW^flMBO^^y 

^II^^^^^Si^TFT (06) fc, (5 

fc Ay fc*!^ C U"</U* W7tS^^)ti fc $o 40 

i-*uis^o 

[00 76] 0111^ jR»ai-C-»^»l:W«:* 9 Bft 
l>«CCVDSiaot8M3 9^*iSUfc<i:^^ 
Sr^-TH-eibSo CVD^a6M39(t 
r^6t^3 8a, 3 8bioJ:5WBmi^±l 



l/«5)3 8a, 3 8 hX<D*3 L #'y<Di&mWL%:±.tf Z>tc 
^^^<D^aPttKP^^*^4B^K«. Hi 1, 012 
[0 0 7 7] 01-211 »Yb!RK7>r3i^^K«t 19 

Sv^ffi^ttg^o fcfc3.fi. CVD&lcJ: 9 

■rs^y ->y 3>-^^6i:fc^x*#So 

v-y n^fi^Wttds-cfcso-C, 3y^n^3 7 
tCftS»4>4 0b^iPt6:^^<^y^^ 

r 3 9 *m\<^m'&^\t'<X'h£ < -r a c t a 0 
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[Claim(s)] 

[Claim l] The semiconductor device characterized 
by carrying out opening of said silicon nitride in 
order to introduce into the channel section of said 
transistor the matter which cannot be equipped 
with the transistor which used the polycrystal 
semi conductor thin film for the channel section, 
and the silicon nitride formed on said transistor, 
and cannot pass said silicon nitride. 
[Claim 2] The manufacture approach of the 
semiconductor device equipped with the process 
which forms the transistor which used the 
polycrystal semi conductor thin film for the 
channel section, the process which forms a silicon 
nitride on said transistor, and the process which 
carries out opening of said silicon nitride in order 
to introduce the matter which cannot pass said 
silicon nitride to the channel section of said 
transistor. . 

[Claim 3] The semiconductor device with which it 
has the transistor which used the polycrystal 
semi conductor thin film for the channel section, 
the silicon nitride formed on said transistor, and 
the contact hole which penetrates said silicon 
nitride, and said silicon nitride has thehole where 
an opening dimension is larger than said contact 
hole as a hole for said contact holes. 
[Claim 4] The manufacture approach of the 
semiconductor device equipped with the process 
which forms the transistor which has the channel 
of a polycrystal semi conductor thin film, the 
process which forms a silicon nitride on said 
transistor, the process which carries out opening 
of the contact hole which penetrates said silicon 
nitride, and the process which extends the 
opening dimension of said silicon nitride part of 
said contact hole. 

[Claim 5] The semiconductor device with which it 
was formed on the transistor which used the 
polycrystal semi conductor thin film for the 
channel section, and said transistor, and the part 
was equipped with the porous silicon nitride at 
least. 

[Claim 6] The manufacture approach of the 
semiconductor device equipped with the process 
which forms the transistor which has the channel 
of a polycrystal semi conductor thin film, the 
process which forms a silicon nitride on said 



transistor, and the process which makes porous 
said a part of silicon nitride at least. 
[Claim 7] The semiconductor device equipped with 
the 1st film which was formed on the transistor 
which used the polycrystal semi conductor thin 
film for the channel section, and said transistor, 
and was just charged, the insulator layer which is 
formed on said 1st film and has not been charged, 
and the 2nd film which was formed on said 
insulator layer and charged in negative. 
[Claim 8] The manufacture approach of the 
semiconductor device equipped with the process 
which forms the transistor which has the channel 
of a polycrystal semi conductor thin film, the 
process which deposits the 1st film charged in 
negative on said transistor, the process which 
forms the insulator layer which has not been 
charged on said 1st film, and the process which 
deposits the 2nd just charged film on said 
insulator layer. 

[Claim 9] The semiconductor device equipped with 
the transistor which used the polycrystal 
semi-conductor thin film for the channel section, 
the field containing many hydrogen formed on 
said transistor, and the silicon nitride formed on 
said field. 

[Claim 10] The manufacture approach of the 
semiconductor device equipped with the process 
which forms the transistor which has the channel 
of a polycrystal semi conductor thin film, the 
process which forms a field with many hydrogen 
contents on said transistor, and the process which 
forms a silicon nitride on said field. 
[Claim 11] The manufacture approach of the 
semiconductor device according to claim 10 
characterized by the process which forms a field 
with many contents of said hydrogen including the 
process which pours in hydrogen through said 
silicon nitride. 

[Claim 12] The manufacture approach of the 
semiconductor device according to claim 10 
characterized by the process which forms a field 
with many contents of said hydrogen including the 
process which deposits the film with many 
contents of hydrogen on said transistor. 
[Claim 13] The semiconductor device 
characterized by having the transistor which used 
the polycrystal semi conductor thin film for the 
channel section, and the silicon nitride formed on 
said transistor, and forming the pattern of said 
silicon nitride in the configuration of the same 
request as the channel pattern of said transistor. 
[Claim 14] The manufacture approach of the 
semiconductor device equipped with the process 
which forms the polycrystal semi conductor thin 
film used for the channel of a transistor, the 
process which deposits a silicon nitride on said 
polycrystal semi conductor thin film, and the 
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process which carries out patterning of said silicon 
nitride to the pattern of the same request as said 
polycrystal semi conductor thin film. 
[Claim 15] The manufacture approach of the 
semiconductor device equipped with the process 
which makes it thin and makes this polycrystal 
semi conductor film desired thickness by oxidizing 
said polycrystal semi -conductor film of said 
transistor while reducing the level difference of 
said silicon oxide by heat-treating in the ambient 
atmosphere of the process which deposits thickly 
the polycrystal semi conductor film used for the 
channel of a transistor, the process which deposits 
the silicon oxide containing an impurity on said 
transistor, and the molecule containing an OH 
radical. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to 
the technique and its manufacture approach for 
the property improvement of a transistor which 
especially has thin film polycrystalline silicon etc. 
in the channel section about transistors, such as a 
thin film transistor used for the memory cell of 
static memory etc. 
[0002] 

[Description of the Prior Art] The conventional 
semiconductor device containing a thin film 
polycrystal silicon transistor (henceforth Thin 
Film Transistor:TFT) is explained. In SRAM to 
which current and high integration progress, in 
order to realize a current (or it is called low 
standby current) in small area at the time of low 
standby, the memory cell (henceforth a perfect 
CMOS mold memory cell) which accumulated the 
P channel MOS thin film polycrystal silicon 
transistor (henceforth PMOS-TFT) on the 
N channel metal oxide semiconductor transistor is 
demanded. For example, the standby current Isb 
of the CMOS type low consumption SRAM using 
TFT is OFF state current Ioff of TFT. It is 
determined, if 1 M bit SRAM is taken for an 
example - Isb=Ioff xl06 it is - 4 M bit SRAM - 
Isb=Ioff x4xl06 it is . Thus, standby current Isb 
becomes the value which doubled the OFF state 
current of TFT the number of memory cells. 
Therefore, TFTl piece 1 piece OFF state current 
Ioff By decreasing, the standby current Isb of the 
whole SRAM is greatly reducible. 
[0003] The cause of generating of this OFF state 
current of TFT is considered to be a generating 
current within the depletion layer between a drain 
and a channel. This generating current originates 
in the trap level in the grain boundary of 
polycrystalline silicon, or the defect in crystal 
grain. Therefore, one method of reducing the OFF 
state current of TFT using polycrystalline silicon 



is carrying out termination of the dangling bond 
which forms this trap level by hydrogen etc. By it, 
the trap level in a band gap can decrease and a 
generating current, i.e., the OFF state current of 
TFT, can be reduced through a trap. Although the 
approach of depositing a plasma nitride is 
common as the approach of hydrogenation after 
forming aluminum wiring, the effectiveness of 
hydrogenation can be acquired also by the 
approach of pouring in a hydrogen ion, and the 
method of annealing in the hydrogen plasma. A 
plasma nitride is a nitride formed by the 
plasma- CVD method here. 

[0004] Moreover, since it can expect that a level 
difference becomes high absolutely and the aspect 
ratio of a contact hole becomes high in a 
submicron device simultaneously, a plug 
technique is becoming indispensable. Therefore, 
when flattening. of an interlayer film is needed 
and it uses the wet reflow of an oxide film for 
flattening, a silicon nitride is prepared as an OH 
radical stopper. The structure of the memory cell 
of mass SRAM which makes such a plug technique 
indispensable is described. 

[0005] The conventional semiconductor device 
containing TFT is explained using drawing 5 R> 5. 
Drawing 5 is the sectional view having shown a 
part of structure of SRAM containing TFT. The 
gate electrode of TFT used in drawing as a load of 
the memory cell which formed 1 by the single 
crystal silicon substrate, and formed 2 with 
polycrystalline silicon, The gate electrode of 
another TFT used as a load of the memory cell 
which formed 2a with polycrystalline silicon, As 
for the source drain field of TFT which formed 3 
with thin film polycrystalline silicon, the channel 
of TFT in which 4 was formed with thin film 
polycrystalline silicon, the gate oxide that formed 
5 with the CVD method, and 6, a silicon nitride 
and 7 are aluminum interlayer oxide films. 
[0006] In order to manufacture this semiconductor 
device, after forming N channel metal oxide 
semiconductor-FET etc. on single crystal silicon 1, 
gate electrode 2of gate electrode [ of TFT ] 2 and 
another TFT a is formed with polycrystalline 
silicon through an interlayer insulation film. 
[0007] next, the reduced pressure CVD (Chemical 
Vapour Deposition ) - law - the silicon oxide 5 for 
gate oxide - for example, the 2nd layer 
polycrystalline silicon 3 and 4 which deposits 
40nm, then works as an active object - for 
example, 30nm is deposited. 

[0008] In this condition, by the photolithography 
method, it leaves a resist to the field 4 which 
should serve as a channel, and the ion 
implantation for source drains is performed. Then, 
by heat-treating, an ion kind is activated, the 
source drain field 3 is formed, and TFT is 
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constituted. 

[0009] Furthermore, after depositing an interlayer 
insulation film, lOOnm of silicon nitrides 6 for OH 
radical stoppers is deposited, for example. After 
depositing the oxide film 7 with which the 
impurity was added on it, flattening of the front 
face is carried out by heat" treating in a wet 
ambient atmosphere. 

[0010] Then, although not shown in drawing, it is 
carried out for connection with aluminum wiring 
with which the process which carries out opening 
of the oxide film 7 and the silicon nitride 6 which 
carried out flattening, and the process which 
embeds a plug are formed in the upper layer. 
[0011] Next, diffusion of the hydrogen of the 
conventional semiconductor device is explained 
using drawing 6 and drawing 7 . Drawing 6 is the 
sectional view of the TFT circumference of the 
conventional semiconductor device, drawing 6 and 
drawing 7 - setting - 31 - a substrate and 32 - 
for the source of TFT, and 35, as for the nitride 
between layers, and 37, the drain of TFT and 36 
are [ an oxide film and 33 / the gate of TFT, and 34 
/ a. contact hole and 41 ] titanium night RAIDO 
and the interlayer film (flat film) to which a 
plasma nitride and 50 were carried out* by the 
diffusion path of the hydrogen from a plasma 
nitride, and flattening of 54 was carried out [ 42 / a 
tungsten plug and 43 ] for aluminum wiring and 
44 by the wet reflow. Since the hydrogen in a 
plasma nitride reaches a thin film transistor 
through the diffusion path 50 in drawing 6 and 
hydrogenates TFT when depositing the plasma 
nitride 54, TFT with the small OFF state current 
can be made. 

[0012] The wet- reflow to which ' about 1 
micrometer of oxide films including many boron, 
Lynn, etc. is deposited on as "the approach of 
flattening, and a reflow of the heat treatment is 
added and carried out in a steam at about 700 to 
1000 degrees C although flattening of the lower 
layer film is important for open-circuit prevention 
of aluminum wiring is oxygen 02. Nitrogen N2 
Compared with heat treatment in an ambient 
atmosphere, the reflow effectiveness is large. 
However, when applying this wet reflow method to 
interlayer film flattening of SRAM using TFT, the 
OH radical contained in the ambient atmosphere 
at the time of a wet reflow oxidizes TFT, and there 
is a problem that that channel field will disappear. 
Then, the nitride (nitride 36 between layers) 
which does not let an OH radical pass was 
inserted between oxide films and TFT(s) including 
many boron, Lynn, etc., and oxidation of TFT is 
prevented. The nitride 36 between this layer is 
formed with a reduced pressure CVD method 
(henceforth the LPCVD method) at the 
temperature of about 780 degrees C. Excluding 



hydrogen, since membraneous quality is precise, 
the diffusion coefficient of hydrogen of the nitride 
by the LPCVD method is also very small. A 
plasma nitride emits many hydrogen for hydrogen 
to reverse by heat treatment after an implication. 
[0013] However, a new problem arises by having 
used the nitride 36 between layers here. In order 
that the nitride 36 between layers may also bar 
diffusion of the hydrogen in the plasma nitride 44, 
it cannot decrease effectiveness of hydrogenation 
over TFT remarkably, cannot end the dangling 
bond of the channel section of TFT, but it not only 
does not let an OH radical pass, but causes the 
problem of making the OFF state current increase. 
Our wholeheartedly research shows that hydrogen 
hardly penetrates even the nitride between [ of 
about 200A] layers. Hydrogen can be given to TFT 
only from the hole of the nitride 36 between layers 
which was able to be made simultaneously (path 
50 in drawing 7 ), when carrying out opening of 
the contact hole 37 of drawing 7 . 
[0014] 

[Problem(s) to be Solved by the Invention] The 
thin film polycrystalline silicon used for the 
channel section and the source drain field of TFT 
contains many dangling bonds. By making this 
dangling bond end, it is known that an ON state 
current property will be improved by the OFF 
state current property list among the properties of 
TFT. As an approach of making a dangling bond 
ending, after an aluminum wiring process is 
completed, the hydrogen contained about about 
ten% in the plasma nitride used for the 
passivation film is diffused, and the termination 
may be performed. 

[0015] However, since -the - conventional - 
semiconductor memory is constituted as 
mentioned above, it serves as structure which ai 
silicon nitride deposits oil the upper layer of 
PMOS TFT used as a load. And a silicon nitride 
with precise structure' blocks diffusion of hydrogen, 
and hydrogen is prevented from reaching the 
channel section of TFT. For this reason, the 
dangling bond of TFT could not be ended by 
hydrogen, but there was a trouble that the 
property of TFT could not be raised. 
[0016] Without extinguishing the channel section 
of TFT using a polycrystal semi conductor by 
oxidization by an OH radical etc., in case it be 
made in order to cancel the above troubles, and 
flattening of the interlayer film be carry out by the 
wet reflow, by aiming at diffusion of the matter 
required for the termination of a dangling bond of 
TFT(s), such as hydrogen diffusion, this invention 
aim at improving the property of TFT, and aim at 
offering still such a manufacture approach of TFT. 
[0017] 

[Means for Solving the Problem] The 1st mode of 
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the semiconductor device concerning this 
invention is equipped with the transistor which 
used the polycrystal semi-conductor thin film for 
the channel section, and the silicon nitride formed 
on said transistor, is constituted, and it is 
characterized by carrying out opening of said 
silicon nitride in order to introduce into the 
channel section of said transistor the matter 
which cannot pass said silicon nitride. 
[0018] The 1st mode of the manufacture approach 
of the semiconductor device concerning this 
invention is equipped with the process which 
forms the transistor which used the polycrystal 
semi conductor thin film for the channel section, 
the process which forms a silicon nitride on said 
transistor, and the process which carries out 
opening to said silicon nitride in order to introduce 
the matter which cannot pass said silicon nitride 
to the channel section of said transistor, and is 
constituted. 

[0019] The 2nd mode of the semiconductor device 
concerning this invention is equipped with the 
transistor which used the polycrystal 
semi conductor thin film for the channel section, 
the silicon nitride formed on said transistor, and 
the contact hole which penetrates said silicon 
nitride, and it is constituted so that said silicon 
nitride may have the hole where an opening 
dimension is larger than said contact hole as a 
hole for said contact holes. 

[0020] The 2nd mode of the manufacture approach 
of the semiconductor device concerning this 
invention is equipped with the process which 
forms the transistor which has the channel of a 
polycrystal semi conductor thin film, the process 
' which forms a silicon nitride on said transistor, 
the process which carries out. opening of the 
contact hole which penetrates said silicon nitride, 
and the process which extends the opening 
dimension of said silicon nitride part of said 
contact hole, and is constituted. 
[0021] The 3rd mode of the semiconductor device 
concerning this invention is formed on the 
transistor which used the polycrystal 
semi conductor thin film for the channel section, 
and said transistor, and at least, that part is 
equipped with a porous silicon nitride, and it is 
constituted. 

[0022] The 3rd mode of the manufacture approach 
of the semiconductor device concerning this 
invention is equipped with the process which 
forms the transistor which has the channel of a 
polycrystal semi conductor thin film, the process 
which forms a silicon nitride on said transistor, 
and the process which makes porous said a part of 
silicon nitride at least, and is constituted. 
[0023] The 4th mode of the semiconductor device 
concerning this invention is formed on the 



transistor which used the polycrystal 
semi conductor thin film for the channel section, 
and said transistor, is equipped with the 1st just 
charged film, the insulator layer which is formed 
on said 1st film and has not been charged, and the 
2nd film which was formed on said insulator layer 
and charged in negative, and is constituted. 
[0024] The 4th mode of the manufacture approach 
of the semiconductor device concerning this 
invention is equipped with the process which 
forms the transistor which has the channel of a 
polycrystal semi conductor thin film, the process 
which deposits the 1st film charged in negative on 
said transistor, the process which form the 
insulator layer which has not been charged on 
said 1st film, and the process which deposit the 
2nd just charged film on said insulator layer, and 
is constituted. 

[0025] The 5th mode of the semiconductor device 
concerning this invention is equipped with the 
transistor which used the polycrystal 
semi conductor thin film for the channel section, 
the field containing many hydrogen formed on 
said transistor, and the silicon nitride formed on 
said field, and is constituted. 

[0026] The 5th mode of the manufacture approach 
of the semiconductor device concerning this 
invention is equipped with the process which 
forms the transistor which has the channel of a 
polycrystal semi-conductor thin film, the process 
which forms a field with many hydrogen contents 
on said transistor, and the process which forms a 
silicon nitride on said field, and is constituted. 
[0027] The 6th mode of the manufacture approach 
of the semiconductor device concerning this 
invention is characterized by the process which 
forms a field with many contents of said hydrogen 
including the process which pours in hydrogen 
through said silicon nitride. 

[0028] The 7th mode of the manufacture approach 
of the semiconductor device concerning this 
invention is characterized by the process which 
forms a field with many contents of said hydrogen 
including the process which deposits the film with 
many contents of hydrogen on said transistor. 
[0029] The 6th mode of the semiconductor device 
concerning this invention is equipped with the 
transistor which used the polycrystal 
semi conductor thin film for the channel section, 
and the silicon nitride formed on said transistor, 
and is characterized by forming the pattern of said 
silicon nitride in the configuration of the same 
request as the channel pattern of said transistor. 
[0030] The 8th mode of the manufacture approach 
of the semiconductor device concerning this 
invention is equipped with the process which 
forms the polycrystal semi conductor thin film 
used for the channel of a transistor, the process 
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which deposits a silicon nitride on said polycrystal 
semi conductor thin film, and the process which 
carries out patterning of said silicon nitride to the 
pattern of the same request as said polycrystal 
semi conductor thin film, and is constituted. 
[0031] The 9th mode of the manufacture approach 
of the semiconductor device concerning this 
invention The process which deposits thickly the 
polycrystal semi-conductor film used for the 
channel of a transistor, The process which deposits 
the silicon oxide containing an impurity on said 
transistor, While reducing the level difference of 
said silicon oxide by heat-treating in the ambient 
atmosphere of the molecule containing an OH 
radical, by oxidizing said polycrystal 
semi conductor film of said transistor, it has the 
process which makes it thin and makes this 
polycrystal semi conductor film desired thickness, 
and is constituted. 
[0032] 

[Function] The semiconductor device by this 
invention sets like the 1st voice. Since it is 
characterized by carrying out opening of said 
silicon nitride in order to introduce into the 
channel section of said transistor the matter 
which cannot pass the silicon nitride formed on 
the transistor using a polycrystal semi conductor 
thin film The matter for ending the dangling bond 
which the transistor has can be introduced to the 
channel section of a transistor through opening, 
and the dangling bond which the transistor has 
can be made to end easily. 

[0033] The manufacture approach of the 
semiconductor device by this invention sets like 
the 1st voice, since the matter which cannot pass a 
silicon- nitride to the -channel- section of a 
transistor is introduced, it has the process which 
carries out opening to said silicon nitride, and is 
constituted, and the dangling bond which 
introduces hydrogen to the channel section of a 
transistor and the transistor has from opening can 
be ended easily. 

[0034] Since the silicon nitride [ like ] has the hole 
where an opening dimension is larger than a 
contact hole the 2nd voice, it can let this hole pass, 
the matter for ending the dangling bond of the 
semiconductor device by this invention which the 
transistor has can be easily introduced to the 
channel section of a transistor, and a dangling 
bond can be made to end. 

[0035] The matter for being able to form a big hole 
in a silicon nitride easily, for example, ending a 
dangling bond from this hole can be introduced, 
and the dangling bond which the transistor has 
can be made to end by the manufacture approach 
of the semiconductor device by this invention 
setting like the 2nd voice, and performing the 
process which extends the opening dimension of 



the silicon nitride part of a contact hole after the 
process of a wet reflow, for example. 
[0036] The matter for a part of silicon nitride 
[ like ] being in the porous condition the 3rd voice, 
and ending the dangling bond of a transistor 
through a porous part of the semiconductor device 
by this invention can be introduced to the channel 
section of a transistor, and the dangling bond 
which the transistor has can be made to end. 
[0037] The matter for ending the dangling bond 
which lets a part of silicon nitride which became 
porous pass, for example, the transistor has can be 
introduced to the channel section of a transistor, 
and the dangling bond which the transistor has 
can be made to end by the manufacture approach 
of the semiconductor device by this invention 
setting like the 3rd voice, and performing the 
process which makes a part of silicon nitride 
porous at least after the process of a wet reflow, for 
example. 

[0038] By the electric field formed with the 1st 
film of the semiconductor device by this invention 
charged in forward [ like ] the 4th voice, and the 
2nd film charged in negative It prevents that an 
OH radical with the negative charge which 
oxidizes a polycrystal semi conductor invades into 
a transistor side from these film. And the matter 
(for example, hydrogen ion etc.) for ending a 
dangling bond can be introduced through the 1st 
and 2nd film, and can end the dangling bond 
which the transistor has. 

[0039] The manufacture approach of the 
semiconductor device by this invention sets like 
the 4th voice. According to the process which 
deposits on a transistor the 1st film charged in 
negative; the process which forms the " j 1st 
insulator layer which has not been charged on the 
1st film, and the process which deposits the 2nd 
just charged film on the 1st insulator layer Since 
the 1st film charged in negative and the 2nd just 
charged film are deposited on a transistor The 
matter for ending a dangling bond, while 
preventing that the OH radical which has 
negative charge reaches the channel section of a 
transistor after forming the 1st and 2nd film can 
be introduced through these film. The dangling 
bond which the transistor has can be ended. 
[0040] Since the field of the semiconductor device 
by this invention which contains many hydrogen 
[ like ] the 5th voice is formed between the silicon 
nitride and the transistor, it can end the dangling 
bond in which the transistor has that the channel 
section of a transistor oxidizes, for example at the 
time of a wet reflow by the hydrogen which 
prevented by the silicon nitride and was diffused 
from said field. 

[0041] The dangling bond which prevents being 
able to form a field with many contents of 
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hydrogen between a silicon nitride and a 
transistor, for example, the channel section of a 
transistor oxidizing at the time of a wet reflow by 
the silicon nitride, and is made to diffuse hydrogen 
from said field, and the transistor has can be 
ended according to the process which the 
manufacture approach of the semiconductor 
device by this invention sets like the 5th voice, 
and forms a field with many hydrogen contents on 
a transistor. 

[0042] The manufacture approach of the 
semiconductor device by this invention sets like 
the 6th voice, according to the process which pours 
in hydrogen through a silicon nitride, after silicon 
nitride formation, impregnation of hydrogen can 
be performed to a desired field and a field with 
many contents of hydrogen can be efficiently 
formed between a silicon nitride and a transistor. 
[0043] The manufacture approach of the 
semiconductor device by this invention sets like 
the 7th voice, and after formation of a transistor, 
before depositing a silicon nitride, a field with 
many contents of hydrogen can be easily formed 
between a silicon nitride and a transistor by 
depositing the film with many contents of 
hydrogen. 

[0044] Since patterning of the pattern of a silicon 
nitride [ like ] is carried out to. the same 
configuration as the channel pattern of a 
transistor, while it prevents oxidation by the wet 
reflow of the semiconductor device by this 
invention which happens, for example in respect 
of the channel table of a transistor the 6th voice, 
the matter for ending dangling bonds, such as 
hydrogen, from the part which is not covered with 
a silicon nitride can be- introduced, and the 
dangling bond which the transistor of the channel 
section of a transistor has can be ended! 
[0045] The manufacture approach of the 
semiconductor device by this invention sets like 
the 8th voice, and while the same silicon nitride as 
the pattern of a polycrystal semi conductor thin 
film can form easily and protects a polycrystal 
semi conductor thin film from the oxidization at 
the time of a wet reflow by this silicon nitride, the 
matter for ending a dangling bond from the part 
which is not covered with a silicon nitride can be 
easily introduced to the channel section of a 
transistor. 

[0046] Since the manufacture approach of the 
semiconductor device by this invention set like the 
9th voice, it counted upon decreasing by 
oxidization and the polycrystal semi conductor is 
deposited thickly beforehand, it is not necessary to 
form the film for protecting the polycrystal 
semi conductor of the channel section of a 
transistor on a transistor, and since there is no 
film (silicon nitride etc.) to protect, a dangling 



bond can also be made to end easily. 
[0047] 

[Example] Hereafter, the 1st example of this 
invention is explained using drawing 1 . Drawing 
1 is the sectional view showing a part of memory 
cell of SRAM by this invention. The gate electrode 
of TFT which constitutes the load of the memory 
cell which formed 1 by the single crystal silicon 
substrate, and formed 2 with polycrystalline 
silicon in drawing, 2a is the gate electrode of 
another [ which constitutes the load of a memory 
cell ] TFT, and is formed with polycrystalline 
silicon. The source drain field of TFT which 
formed 3 with thin film polycrystalline silicon, As 
for a silicon nitride and 7, the channel of TFT in 
which 4 was formed with thin film polycrystalline 
silicon, the gate oxide which formed 5 with the 
CVD method, and 6 are [ an aluminum interlayer 
oxide film and 8 ] the holes of opening of the 
aluminum interlayer oxide film 7 and the silicon 
nitride 6. 

[0048] Hereafter, a production process is explained. 
After forming N-channel metal oxide 
semiconductor FET etc. on single crystal silicon 1, 
gate electrode 2of gate electrode [ of TFT ] 2 and 
another TFT a is formed with polycrystalline 
silicon through an interlayer insulation film. 
[0049] next, the reduced pressure CVD (Cemical 
Vapour Deposition) ■ law - the silicon oxide 5 for 
gate oxide - for example, the 2nd layer 
polycrystalline silicon 3 and 4 which deposits 
40nm, then works as an active object - for 
example, 30nm is deposited. 

[0050] In this condition, by the photolithography 
method, it leaves a resist to the field 4 which 
should serve as * a channel, and the ion 
implantation for source drains is performed. Then, 
by heat treating, an ion kind is activated, the 
source drain field 3 is formed, and TFT is 
constituted. 

[0051] Furthermore, after depositing an interlayer 
insulation film, lOOnm of silicon nitrides 6 for OH 
radical stoppers is deposited, for example. After 
depositing the oxide film 7 with which the 
impurity was added on it, flattening of the front 
face is carried out by heat- treating in a wet 
ambient atmosphere. 

[0052] Here, opening of the silicon nitride 6 and 
oxide film 7 of the contact section upper layer of 
gate electrode 2a and the thin film polycrystalline 
silicon 3 is carried out, and a hole 8 is opened in 
the silicon nitride 6 for OH radical stoppers. 
Generally, the location which carries out opening 
of the hole 8 is near [ which can introduce 
hydrogen into the CHANE section 4 of TFT ] the 
TFT, and is a place which does not have an 
adverse effect on a substrate and the upper layer. 
If it takes into consideration introducing hydrogen 
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into the channel section 4 of TFT, as for the silicon 
nitride 6, it is desirable to carry out opening right 
above the channel section 4. However, in case 
opening of the silicon nitride 6 is carried out by 
etching, since possibility of damaging the channel 
section 4 of TFT is large, it is desirable [ it is 
difficult to control the depth of etching, and ] to 
carry out opening of the silicon nitride 6 of the 
upper part of the thin film polycrystalline silicon 3 
to gate electrode 2a. By carrying out like this, gate 
electrode 2a and the thin film polycrystalline 
silicon 3 can also be used as a stopper of etching, 
and manufacture of equipment becomes easy. 
[0053] Then, although not shown in drawing, the 
process which carries out opening of the oxide film 
7 and the silicon nitride 6 which carried out 
flattening, and tne process which embeds a plug 
double, and it is carried out for [ for flattening ] 
connection with aluminum wiring formed in the 
upper layer. A tungsten plug is formed in a hole 8 
at this time. Finally, the passivation film is formed 
on these. And when forming the passivation film, 
substrate temperature is about 350 degrees C, and 
the hydrogen contained in the passivation film by 
this heat diffuses it, it passes along a hole 8, and 
arrives at the channel section 4 and the source 
drain field 3 of ****** and TFT in the interface of 
the tungsten plug formed in the hole 8. And by 
this, the dangling bond contained to the channel 
section 4 and the source drain field 3 of TFT can 
be ended, and the property of TFT can be 
improved. 

[0054] In the above-mentioned example, after 
carrying out opening of the hole 8, the tungsten 
plug was embedded, but after carrying out 
— - opening of the hole 8, v you- may also embed an 
oxide film in a Bole 8 for flattening. 
[0055] Next, the 2nd example is explained using 
drawing 2 . Drawing 2 is the sectional view 
showing a part of memory cell of SRAM by this 
invention. In drawing 2 , the same sign as drawing 
1 R> 1 of the hole where the metal plug carried out 
9 and the silicon nitride 6, the aluminum 
interlayer oxide film 7, and the thin film 
polycrystalline silicon 3 carried out opening of 10, 
and others shows the same content as drawing 1 . 
The point that the 1st example shown in drawing 

1 differs from the 2nd example shown in drawing 

2 is as follows. 

[0056] First, after the semiconductor device in 
drawing 1 formed the contact pattern using the 
photolithography method, it carried out opening of 
the gate oxide 5 between gate electrode 2a and the 
source drain field 3 by etching, and had taken 
contact. 

[0057] After deleting the process at which the 
semiconductor device in drawing 2 forms contact 
between gate electrode 2a and the source drain 



field 3 compared with it and forming the 
aluminum interlayer oxide film 7 ( drawing 2 (a)), 
the hole 10 was formed, the metal plug 9 was 
embedded, and contact to gate electrode 2a and 
the source drain field 3 is taken ( drawing 2 (b)). 
[0058] As mentioned above, according to the 2nd 
example, connection between opening of the 
silicon nitride 6, gate electrode 2a, and the source 
drain field 3 can be made simultaneously. 
[0059] In addition, also in the 2nd example, the 
channel section 4 of TFT and the dangling bond of 
the source drain field 3 can be ended like the 1st 
example using the hole 10 which is opening of the 
silicon nitride 6, and the property of TFT can be 
improved. 

[0060] Moreover, although the metal was used as a 
plug ingredient embedded in a hole 10 in the 2nd 
example, if it is the ingredient whose ohmic 
contact is possible, other ingredients will be 
sufficient as the polycrystalline silicon which 
added the impurity, and it will do so the same 
effectiveness as the above-mentioned example. 
[0061] Next, the 3rd example is explained using 
drawing 3 . Drawing 3 is the sectional view 
showing a part of memory cell of SRAM by this 
invention by which the multilayer interconnection 
was carried out. The metal plug for taking 
connection with the component and the 1st layer 
aluminum wiring 11 with which 11 was formed in 
the 1st layer aluminum wiring, and 12 was formed 
in the single crystal silicon substrate 1 in drawing, 
The interlayer insulation film with which 13 was 
formed in the metal plug and 14 was formed 
between the 1st layer aluminum wiring and the 
2nd layer aluminum wiring, It is the through hole 
of the dummy with which the 2nd layer aluminum 
pad with which 15 was formed on the interlayer 
insulation film 14, and 16 were prepared in the 
plasma silicon nitride, and 18 was prepared in the 
interlayer insulation film 14, and the thing of the 
same sign as other drawing 2 shows the same 
content as drawing 2 . 

[0062] Thus, the distance of the channel section of 
TFT etc. and the plasma silicon nitride 16 which is 
passivation film becomes far, and diffusion of the 
hydrogen from the plasma silicon nitride 16 
becomes difficult as wiring is multilayered. Then, 
a dummy through hole can be prepared and the 
dangling bond which thin film polycrystalline 
silicon has easily can be ended by diffusing 
hydrogen from there. 

[0063] Hereafter, a production process is explained. 
After the process shown in drawing 2 (b) is 
completed, an interlayer film 7 is formed further, 
and it is a wrap about the upper part of the metal 
plug 9. Next, opening of the aluminum contact 
section is carried out by the photolithography 
method and anisotropic etching, and the metal 
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plug 12 is embedded. Then, patterning of the 1st 
layer aluminum wiring 11 is carried out, and it is 
formed. 

[0064] Next, an interlayer insulation film 14 is 
deposited between the 1st layer aluminum wiring 
and the 2nd layer aluminum wiring. Then, the 
dummy through hole 18 is formed in an interlayer 
insulation film 14, and the metal plug 13 is 
embedded in the through hole 18. Next, a through 
hole 18 is capped using the 2nd layer aluminum 
pad. Since hydrogen is spread from this through 
hole 18, hydrogen can reach the channel section 4 
of TFT efficiently, and a dangling bond can be 
ended. In addition, this through hole 18 needs to 
prepare so that it may not become inhibition of the 
2nd layer aluminum wiring. 

[0065] Although the through hole 18 formed 
between the 1st layer aluminum wiring and the 
2nd layer aluminum wiring was fill uped with the 
above-mentioned example using the metal plug 13, 
a through hole 18 may be filled only with the 2nd 
layer aluminum pad 15 not using the metal plug 
13. 

[0066] Next, the 4th example is explained using 
drawing 4 . Drawing 4 is the sectional view 
showing a part of memory cell of SRAM by this 
invention by which the multilayer interconnection 
was carried out. In drawing, 17 is the 2nd layer 
aluminum wiring and the same sign as drawing 3 
shows the same content. In the semiconductor 

memory shown in drawing 3 , although 

characterized by taking the dummy through hole 
18 right above the metal plug 12, the 
semiconductor memory shown in this example is 
formed on the metal plug 9 formed in order to 
connect gate electrode 2a formed with the source 
drain field 3 and polycrystalline silicon of TFT" 
formed with thin film polycrystalline silicon. Since 
hydrogen is spread from this through hole 18, 
hydrogen can reach the channel section 4 of TFT 
efficiently, and a dangling bond can be ended. In 
addition, this through hole 18 needs to prepare so 
that it may not become inhibition of the 2nd layer 
aluminum wiring. 

[0067] Moreover, although the example which 
nothing embeds in a through hole 18 was raised 
with the 4th example of the above, you may also 
embed a metal plug so that you may also embed 
another ingredients other than an oxide film, for 
example, the 2nd layer aluminum wiring may not 
be checked. 

[0068] Moreover, although hydrogen was used in 
the 1st, 2nd, 3rd, and 4th example as matter 
which ends a dangling bond, if it is the matter 
which can end a dangling bond, you may be other 
matter and the same effectiveness as the 
above-mentioned example will be done so. 
[0069] Next, the 5th example of this invention is 



explained about drawing. Drawing 8 thru/or 
drawing 15 are the sectional views having shown 
the 5th example of this invention according to the 
process flow. In drawing 31 the gate of TFT, and 

34 for an insulator layer and 33 The source of TFT, 

35 the nitride between layers, and 37 for the drain 
of TFT, and 36 A contact hole, The part in which, 
as for 38a and 38b, the nitride was removed by 
wet etching, The oxide film which formed 39 with 
the CVD method, the oxide film with which 40a 
and 40b are removed by dry etching, 41 is 
titanium night RAIDO and the interlayer film to 
which a plasma nitride and 50 were carried out by 
the diffusion path of the hydrogen from a plasma 
nitride, and flattening of 54 was carried out [ 42 / a 
tungsten plug and 43 ] for aluminum wiring and 
44 by the wet reflow. 

[0070] Drawing 8 is drawing showing the 
condition of having formed TFT which has the 
gate 33, the source 34, and a drain 35 into the 
oxide film 32 on a substrate 31, and having formed 
in order of the oxide film 54 which carried out 
flattening of the oxide film which includes many 
an oxide film 32, nitrides 36 between layers, boron, 
Lynn, etc. from the bottom by the wet reflow 
method. 

[0071] Drawing 9 is drawing showing an open 
beam condition for a contact hole 37 by a usual 
photo engraving process and the usual etching 
method. 

[0072] Here, it dips in heat phosphoric acid 
(temperature of about 170 degrees C) for about 5 
hours. Drawing 10 is in the condition that only 
about 2 micrometers only of nitrides 36 between 
layers were etched into the longitudinal direction 
with heat phosphoric acid. The hydrogen^ in more 
plasma nitrides will reach to a thin film transistor 
through the parts 38a and 38b by which the 
nitride 36 between this layer was removed. 
[0073] OFF state current Ioff of TFT As shown in 
several 1, it is decided by several Ns of the 
dangling bond of the polish recon contained the 
electric field E concerning a drain impregnation 
edge, and there. 
[0074] 

[Equation l] 

I off oc N»exp (-a/E) 

[0075] Therefore, if termination of the dangling 
bond of a drain edge is fully carried out, the OFF 
state current can be reduced to the almost same 
level as TFT ( drawing 6 ) of the conventional 
semiconductor device with which there was no 
nitride between layers and hydrogenation was 
fully made. What is necessary is for the amount 
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which carries out wet etching of the nitride 36 
between layers with heat phosphoric acid to be 
comparable as a contact hole 37 and the distance 
between the drain impregnation edges 58 of TFT, 
or just to set it up for a long time than it. 
[0076] Drawing 11 is drawing showing the place 
which deposited the oxide film 39 with the CVD 
method, after removing some nitrides with heat 
phosphoric acid. Since the oxide film 39 by the 
CVD method has good coverage, it is deposited 
also on a clearance part like 38a and 38b, and it 
can embed the clearance. This process is a 
required process in order to raise the adhesion of 
the titanium in the parts 38a and 38b which 
removed the nitride, when carrying out the 
spatter of the titanium later. Therefore, the 
nitride 36 between layers is thin, and when there 
is no problem in the adhesion of titanium, the 
process of drawing 11 and drawing 12 can be 
skipped. 

[0077] drawing 12 oxide film dry cleaning ■- it is 
drawing showing the process which carries out 
opening of the partial 40b which becomes a 
contact hole 37 more dirtily. The good film of other 
coverage may be used for a change of an oxide film 
39. For example, the polish recon formed with a 
CVD method can be used, in this case, since polish 
recon comes out and has conductivity, contact can 
be taken without carrying out opening of the 
partial 40b which becomes a contact hole 37, and 
that contact resistance can be made small 
compared with the case where the oxide film 39 by 
the CVD method is used, however, some film used 
for the embedding in drawing 12 when the electric 
conduction film was used for embedding - it must 
be made for aluminum -* wiring* not to have to 
short-circuit by 40a For that purpose, what is 
necessary is to remove this partial 40a or just to 
add processes, such as also cutting off this partial 
40a, to patterning and coincidence of aluminum 
wiring beforehand. 

[0078] Drawing 13 is drawing showing the place 
which carried out the spatter of the titanium, 
annealed by nitrogen gas atmosphere mind, and 
formed titanium night RAIDO 41. 
[0079] Drawing 14 is drawing showing the place in 
which the tungsten plug 42 was formed. 
[0080] Drawing 15 forms the aluminum wiring 43 
and just deposited the plasma nitride 44. Since the 
hydrogen in more plasma nitrides 44 is spread 
through the diffusion layer path 50 and 
hydrogenates TFT compared with the 
conventional semiconductor device shown in 
drawing 7 , TFT with the small OFF state current 
can be formed. Moreover, the same effectiveness is 
acquired also by dipping into a plasma hydrogen 
ambient atmosphere instead of depositing the 
plasma nitride 44. There may be neither titanium 



night RAIDO 41 nor the tungsten plug 42, and the 
same effectiveness as the above-mentioned 
example is acquired. 

[0081] Next, the 6th example is explained about 
drawing. Drawing 16 and drawing 17 are the 
sectional views having shown the semiconductor 
device by the 6th example according to the process 
flow. In drawing, 31 is a substrate and the flat film 
with which silicon impregnation and 50 were 
carried out by the diffusion path of the hydrogen 
from a plasma nitride, and flattening of 54 was 
carried out [ 32 / an oxide film and 33 ] for the gate 
of TFT, the porous nitride according [ 34 / 35 / the 
source of TFT, and / 48 ] to silicon impregnation in 
the drain of TFT, and 36, and 49 by the wet reflow 
according [ the nitride between layers and 44 ] to a 
plasma nitride. 

[0082] Flattening of the film 54 is completed by 
the wet reflow, and drawing 16 is drawing 
showing the condition of carrying out silicon 
impregnation 49. Since silicon impregnation is 
performed in order that it may extend a lattice 
spacing and may carry out porous one of the 
nitride 36 between layers by increasing the rate of 
the silicon in the nitride 36 between layers, it is 
made for an impregnation peak to come to the 
depth of the nitride 36 between layers. For 
example, when the nitride 36 between layers is in 
a location with a depth of 4000A, it pours in with 
the energy of 200keV extent. An injection rate is 
1015 /cm2. It sets up above. The object of this 
silicon impregnation performs the diffusion layer 
multiplier in the inside of the film of hydrogen in 
order to make the nitride 36 between layers 
porous so that it may carry out and may be easy to 
penetrate from a- top to the bottom; an increase 
and, and as long as it can attain that object, it may 
pour in oxygen ion and other ion. 
[0083] Drawing 17 is drawing showing the place 
which deposited the plasma nitride 44. Since it is 
easy, a contact hole, aluminum wiring, a tungsten 
plug, etc. have been excluded. Since hydrogen 
tends to penetrate the nitride 48 between layers in 
the plasma nitride 48 by silicon impregnation 
since it is in a porous condition, hydrogen reaches 
TFT through the diffusion path 50 and TFT is 
hydrogenated, TFT with little OFF state current 
can be made. 

[0084] In the 5th and 6th example, after 
performing flattening using the nitride 36 
between layers, the diffusion path 50 of the 
hydrogen from a plasma nitride was secured by 
wet etching and silicon impregnation. Next, the 
7th and 8th example to describe has the 
description in the place which stops the OH 
radical at the time of flattening using film other 
than nitride 36 between layers. 
[0085] Next, the 7th example of this invention is 
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explained about drawing. Drawing 18 is the 
sectional view showing one of the production 
processes of the semiconductor device by the 7th 
example. The field where, as for a substrate, and 
32a and 32b, an insulator layer and the flat film 
with which the drain of TFT and 46 are carried 
out by the OH radical, and flattening of 54 is 
carried out [ 33 / the gate of TFT and 34 ] for the 
source of TFT and 35 by the wet re flow were 
poured in, and, as for 31, many N type impurities 
were poured in in drawing 18 , as for 55, the field 
where, as for 56, many P type impurities were 
contained, and 57 are the electric fields formed 
with the charge of a field 55 and a field 56. 
[0086] After drawing 18 forms the TFT gate 33, 
the source 34, and a drain 35, it deposits about 
3000A nitride 32between layers a, injects boron 
into the front face, and forms the field 56 with 
many P type impurities. It is necessary to pour in 
this impregnation so that TFT may not be reached. 
Next, 1000A nitride 32between layers b is 
deposited, Lynn is injected into the front face, and 
the field 55 with many N type impurities is formed. 
Between two-layer, electric field 57 are born with 
the impurity contained in these two layers. It 
prevents an OH radical reaching a thin film 
transistor by this electric field at the time of a wet 
reflow. 

[0087] two layer - when 55 and 56 are considered. 
to be parallel plate capacitors, acceleration voltage 
V (V) equal to the energy of the OH radical which 
can be caught to inter-electrode [ the ] is expressed 
with several 2. 
[0088] 

[Equation 2] 

[0089] However, the injection rate (/cm2) of an 
impurity and C are the capacity (F) of a capacitor, 
and q has elementary charge (C) and N. 
[0090] 

[Equation 3] 

c - K o • £ o /d , 

[0091] It is K0 here. The specific inductive 
capacity of an oxide film, and epsilon 0 A vacuous 
dielectric constant (F/cm) and d (cm) are the 
distance between a layer 55 and a layer 56. They 
are both the injection rates of two layer 55 and the 
impurity through which it passes 56 6x1014 /cm2 
If it carries out, an OH radical with the energy of 
several 2 and several 3 to about 1 keV can be 
decelerated in this film, and can be caught. If the 
two layer injection rate is doubled, electric field 57 
can be formed only among layers 55 and 56, 
electric field will leak to others, and actuation of 
TFT will not be affected. 

[0092] Flattening between layers can be carried 



out without oxidizing TFT as a result as 
mentioned above. That is, if boron and the oxide 
film 24 including many Lynn are deposited and a 
wet reflow is performed on this for flattening, the 
OH radical contained in the ambient atmosphere 
at the time of a wet reflow will carry out flattening 
of the oxide film 54 through a path 46, will arrive 
at the field formed in layers 55 and 56, will lose 
energy there, and will not trespass upon the field 
of TFT. Although the layers 55 and 56 containing 
these two impurities are formed by impregnation 
here, the oxide film which contained the impurity 
beforehand may be deposited. Moreover, although 
the polish recon containing an impurity may be 
deposited, it is required by insulating a side 
attachment wall from oxidizing or others so that a 
contact hole may not be short-circuited at the time 
of an open beam to accumulate a charge. 
[0093] And since the nitride between layers is not 
used, after forming a contact hole, a tungsten plug, 
and aluminum wiring, a thin film transistor can 
be hydrogenated by the hydrogen in a plasma 
nitride during deposition of a plasma nitride. To 
reverse, an OH radical is hydrogen ion H+. Since 
it tends to be accelerated by electric field 57, the 
effectiveness of hydrogenation will be acquired. 
[0094] That is, flattening can be carried out by the 
wet reflow, without [ if this structure is used, 
without it will reduce the effectiveness of 
hydrogenation of TFT, and ] oxidizing TFT. 
[0095] The 7th example of this invention had 
realized carrying out flattening by the wet reflow, 
without reducing the effectiveness of 
hydrogenation of TFT using another film instead 
of the nitride between layers. Next, hydrogen is 
made to -intervene under the nitride between 
layers beforehand in the 8th and 9th example to 
give using the property which does not let the 
hydrogen of the nitride between layers pass. 
[0096] Next, the 8th example is explained about 
drawing. Drawing 19 is the sectional view 
showing one of the production processes of the 
semiconductor device by the 8th example, drawing 
19 - setting - 31 - for the gate of TFT, and 34, as 
for the drain of TFT, and 36, the source of TFT and 
35 are [ a substrate and 32 / an insulator layer and 
33 / the nitride between layers and 47 ] hydrogen 
impregnation. 

[0097] It just deposited drawing 19 in order of the 
oxide film 32 and the nitride 36 between layers 
after forming TFT. Hydrogen impregnation 
[ 1016/] of injection rates 2 (cm) is carried out into 
TFT under the nitride 36 between here layers, and 
TFT is hydrogenated. 

[0098] Then, boron and an oxide film including 
many Lynn are deposited, and flattening is carried 
out by the wet reflow. Usually, if 800 to 900 
degrees C heat treatment is added, the hydrogen 
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as a terminator of a dangling bond will be diffused 
outside, and will lose the work. However, since 
there is effectiveness which controls diffusion of 
hydrogen in the nitride 36 between layers, the 
hydrogen diffused out of polish recon in a wet 
reflow (800 to 900 degrees C heat treatment) is not 
diffused out of the nitride 36 between layers. And 
in heat treatment (about 400 degrees C) after 
forming aluminum wiring, it will spread and 
hydrogenate in the polish recon channel of TFT 
again (re hydrogenation). In addition, since the 
5th and 6th example is not spacing hydrogen 
through reverse, as for the demand to the nitride 
36 between layers in this structure, it is desirable 
to deposit on about several 1000A thickly. 
[0099] Flattening can be carried out by the wet 
reflow, without being able to acquire the 
effectiveness of hydrogenation of TFT by 
re hydrogenation, and oxidizing TFT, if this 
structure is used. 

[0100] Next, the 9th example is explained about 
drawing. Drawing 20 is the sectional view 
showing one of the production processes of the 
semiconductor device by the 9th example, drawing 
20 - setting 31 - a substrate and 32 - for the 
source of TFT, and 35, as for the nitride between 
layers, and 44, the drain of TFT and 36 are [ an 
insulator layer and 33 / the gate of TFT, and 34 / a 
plasma nitride and 50 ] the diffusion paths of the 
hydrogen from a plasma nitride. 
[0101] Drawing 20 is drawing showing the place 
which deposited about 5000A of plasma nitrides 
44, and then deposited 1000A of nitrides 36 
between layers, after carrying out TFT (gate 33, 
source 34, drain 35) formation. Hydrogenation of 
TFT is performed during deposition of the plasma 
nitride 44. Since anything does not have what 
interrupts hydrogen between the plasma nitride 
44 and TFT as shown in the diffusion path 50, 
TFT is fully hydrogenated. 

[0102] Then, boron and an oxide film including 
many Lynn are deposited, and flattening is carried 
out by the wet reflow. Since there is effectiveness 
which controls diffusion of hydrogen in the nitride 
36 between layers, the hydrogen diffused out of 
polish recon in a wet reflow (800 to 900 degrees C 
heat treatment) is not diffused out of the nitride 
36 between layers. And in heat treatment (about 
400 degrees C) after forming aluminum wiring, it 
will spread and hydrogenate in the polish recon 
channel of TFT again (re hydrogenation). 
[0103] Flattening can be carried out by the wet 
reflow, without being able to acquire the 
effectiveness of hydrogenation of TFT by 
re-hydrogenation, and oxidizing TFT like the 8th 
example, if this structure is used. 
[0104] The above 5th example thru/or 9th example 
was invention of hydrogenating with flattening 



after considering to the 1st TFT not oxidizing at 
the time of a wet reflow. Next, the 10th example to 
give has the description in expecting that it 
oxidizes and forming thickly beforehand at the 
time of a wet reflow. 

[0105] Hereafter, the 10th example by this 
invention is explained about drawing. Drawing 21 
and drawing 22 are the sectional views showing 
one of the production processes of the 
semiconductor device by the 10th example. In 
drawing, the polish recon thin film with which a 
substrate and 32 oxidized with the insulator layer 
and the polish recon thick film with which the 
drain of TFT and 46 formed the OH radical and, as 
for the gate of TFT and 34, 51 formed channel 
polish recon for 33 thickly beforehand, as for the 
source of TFT and 35, 52 oxidized by the wet 
reflow, and 31 was thin-filmized, an interlayer 
film with much 53 to a level difference, and 54 are 
the interlayer films in which flattening was 
carried out by the wet reflow. 

[0106] Drawing 21 is drawing showing ****** 
which deposits boron and the oxide film 53 
including many Lynn, and is carrying out 
flattening by the wet reflow method, after forming 
TFT which deposited polish recon 51 thickly 
(400A) beforehand. Since this structure does not 
have a nitride between layers on TFT, TFT 
oxidizes by the OH radical. The channel of the 
part thin filmized transistor is formed thickly. 
[0107] Drawing 23 is drawing showing the 
thickness of polish recon and the relation of wet 
reflow time amount in which it remained at the 
time of depositing boron and 10000A of oxide films 
including many Lynn on the polish recon of 400A 
of thickness -immediately after- formation, 1 and 
carrying out a wet reflow at 820 degrees C. As a 
result of our wholeheartedly research, most 
thickness of polish recon decreases to a linear, and 
it is confirmed in the time domain of less than 1 
hour that the homogeneity of the polish recon film 
within the wafer side is **5% or less very highly. 
According to drawing 23 , 820/60degreeC wet 
reflow shows carrying out film decrease of the 
polish recon of 400Aof thickness at about 150A. 
[0108] Drawing 22 performs wet reflow processing 
for 820-degree-C 60 minutes, and flattening of the 
interlayer film 53 is carried out, it serves as an 
interlayer film 54, polish recon 51 is thin-film ized, 
and the polish recon 52 is just going to be formed. 
As stated previously, the thickness of this polish 
recon 52 of TFT is about 150A. With this structure, 
since the nitride between layers is not used, 
during deposition of a plasma nitride, the 
hydrogen in a plasma nitride can be freely spread 
in TFT, and can make the OFF state current of 
TFT small. Moreover, when the homogeneity 
within the wafer side of oxidization of the polish 
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recon by the wet reflow is very good, if polish recon 
is set up thinly (for example, 350A) at the channel 
section deposited first, it can thin - film ize further 
(about 100A), and the OFF state current of TFT 
can be made still smaller. 

[0109] Although the oxidation by the wet reflow 
takes place only on the front face of polish recon, 
the hydrogen from a plasma nitride diffuses the 
inside of the polish recon film to some extent. The 
11th following example uses this difference. 
Drawing 24 is the sectional view of TFT and 
drawing 25 is a sectional view in A- A' of drawing 
24 . It has the structure where the nitride 36 
between layers has lapped by the same pattern on 
the polish recon 59. The manufacturing method 
which realizes this structure is explained below. 
[0110] Drawing 26 is drawing showing the process 
which formed the oxide film 32 on the substrate, 
formed the gate electrode 33, and deposited the 
polish recon 59 on gate dielectric film 60 and the 
channel section. So far, it is the same as the former. 
[0111] Next, the nitride 36 between layers is 
deposited by the LPCVD method ( drawing 27 ). 
[0112] Next, the same resist pattern 61 as a 
desired channel pattern is formed with a 
photoengraving-process technique ( drawing 28 ). 
[0113] Next, if the polish recon 59 which 
patternizes the nitride 36 between layers and the 
polish recon 59, however ( drawing 29 ) constitutes 
a channel by the etching method is below the 
thickness like stopping having oxidized by the 
next reflow, even if it is not patternizing the polish 
recon 59 here, it will remain at the time of a reflow, 
without the polish recon 59 oxidizing like the 
pattern of the nitride 36 between layers. 
[0114] Next, the silicon oxide 53 con taming Lynn 
or boron is deposited with a CVD method, reflow 
heat treatment is performed in the ambient 
atmosphere containing a steam 46, and flattening 
of the silicon oxide 53 is carried out ( drawing 30 ). 
[0115] Finally the plasma nitride 44 is deposited 
by the plasma CVD method ( drawing 31 ). 
[0116] In drawing 30 , although the pattern edge 
of the polish recon 59 oxidizes in the channel 
section and it becomes thin for a while in it since 
there is no nitride 36 between layers in the whole 
surface, it is about 0.010.05 micrometers, and is 
small enough compared with the channel width of 
0.5 0. 10 micrometers. Moreover, even if the 
hydrogen from the plasma nitride 44 has the 
nitride 36 between layers, it is diffused in the 
polish recon 59 whole of the channel section 
satisfactory, and makes a trap level decrease by 
being spread from the side face of the polish recon 
59 of the channel section, as shown in drawing 28 , 
since 1.0 micrometers or more are diffused in the 
sinter (about 450 degrees C) of under deposition or 
after that. 



[0117] Therefore, according to this approach, the 
film decrease and disappearance by oxidation of 
the polish recon 59 of the channel section by the 
wet reflow can be prevented, without barring 
diffusion into the polish recon of the hydrogen in 
an after process. 
[0118] 

[Effect of the Invention] As mentioned above, in 
order to introduce into the channel section of said 
transistor the matter which cannot pass the 
silicon nitride formed on the transistor which used 
the polycrystal semi conductor thin film for the 
channel section according to the semiconductor 
device of invention indicated to claim 1, Since it is 
characterized by carrying out opening of said 
silicon nitride, the matter for ending the dangling 
bond which the transistor has can be introduced to 
the channel section of a transistor, and it is 
effective in the ability to improve the property of a 
transistor. 

[0119] In order to introduce the matter which 
cannot pass a silicon nitride to the channel section 
of a transistor according to the manufacture 
approach of the semiconductor device invention 
indicated to claim 2, it has the process which 
carries out opening to said silicon nitride, and is 
constituted, and the dangling bond which the 
transistor has can be ended and it is effective in 
the ability to improve the property of a transistor. 
[0120] According to the semiconductor device of 
invention indicated to claim 3, it be constituted so 
that a silicon nitride may have the hole where an 
opening dimension be larger than said contact 
hole as a hole for contact holes, and the matter for 
end dangling bonds, such as hydrogen, in the 
channel section^ of a transistor through -the hole 
where this opening dimension be large can be 
introduced easily, and it be effective in the ability 
to improve the property of a transistor. 
[0121] It is effective in the ability to improve the 
property of a transistor by according to the 
manufacture approach of the semiconductor 
device invention indicated to claim 4, having the 
process which extends the opening dimension of 
the silicon nitride part of a contact hole, being 
constituted, being able to form in a silicon nitride 
easily the hole where an opening dimension is big, 
introducing the matter for ending a dangling bond 
from this hole, and ending a dangling bond. 
[0122] According to the semiconductor device of 
invention indicated to claim 5, at least, that part 
is equipped with a porous silicon nitride, it is 
constituted, the matter for ending dangling bonds, 
such as hydrogen, in the channel section of a 
transistor through this porous part can be 
introduced easily, and it is effective in the ability 
to improve the property of said transistor. 
[0123] According to the manufacture approach of 
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the semiconductor device invention indicated to 
claim 6, it has the process which makes a part of 
silicon nitride porous at least, and is effective in 
the ability to improve the property of a transistor 
by introducing the matter for ending a dangling 
bond through a part of silicon nitride which 
became porous. 

[0124] The 1st film which was just charged on the 
transistor according to the semiconductor device of 
invention indicated to claim 7, Have the insulator 
layer which has not been charged and the 2nd film 
charged in negative, and it is constituted. It 
prevents the OH radical which has negative 
charge by the electric field which the 1st film and 
2nd film build invading into the channel section of 
a transistor. The matter for ending dangling bonds, 
such as a hydrogen ion, can be easily introduced to 
the channel section, and it is effective in the 
ability to improve the property of a transistor. 
[0125] It has the process which deposits the 1st 
just charged film on a transistor according to the 
manufacture approach of the semiconductor 
device invention indicated to claim 8, and the 
process which deposits the 2nd film charged in 
negative, and the matter for ending a dangling 
bond can be introduced selectively, and it is 
effective in the ability to improve the property of a 
transistor. 

[0126] According to the semiconductor device of 
invention indicated to claim 9, it has a field 
containing many hydrogen formed on the 
transistor, and is constituted, and hydrogen can be 
introduced into the channel section of a transistor 
from said field, and it is effective in the ability to 
improve the property of a transistor. 
[0127] According to the manufacture approach- of 
the semiconductor device invention indicated -to 
claim 10 thru/or claim 12, it has the process which 
forms a field with many hydrogen contents on a 
transistor, and the process which forms a silicon 
nitride on said field, in order to end a dangling 
bond, hydrogen can be introduced into the channel 
section of a transistor, and it is effective in the 
ability to improve the property of a transistor. 
[0128] While the pattern of a silicon nitride 
protects the channel section of a transistor in 
which it is formed in the configuration of the same 
request as the channel pattern of a transistor, and 
the silicon nitride is formed according to the 
semiconductor device of invention indicated to 
claim 13, matter installation of [ for ending 
dangling bonds, such as hydrogen, from the part 
which is not covered with a silicon nitride ] can be 
carried out, and it is effective in the ability to 
improve the property of a transistor. 
[0129] While according to the manufacture 
approach of the semiconductor device invention 
indicated to claim 14 having the process which 



forms a silicon nitride in the pattern of the same 
request as a polycrystal semi-conductor thin film 
and protecting the polycrystal semi conductor film, 
the matter for making the channel section of a 
transistor end a dangling bond can be introduced, 
and it is effective in the ability to improve the 
property of a transistor. 

[0130] The process which deposits thickly the 
polycrystal semi conductor film used for the 
channel of a transistor according to the 
manufacture approach of the semiconductor 
device invention indicated to claim 15, Since the 
film for having the process which makes this 
polycrystal semi -conductor film desired thickness 
by oxidizing and making said polycrystal 
semi conductor film thin, and protecting this 
polycrystal semi conductor film is not needed The 
matter for ending a dangling bond can be 
introduced easily, and it is effective in the ability 
to improve the property of a transistor. 

[Brief Description of the Drawings] 

[Drawing ll It is the sectional view showing a part 

of memory cell of SRAM by the 1st example of this 

invention. 

[Drawing 21 It is the sectional view showing a part 
of memory cell of SRAM by the 2nd example of 
this invention. 

[Drawing 31 It is the sectional view showing a part 
of memory cell of SRAM by the 3rd example of this 
invention by which the multilayer interconnection 
was carried out. 

[Drawing 4-1 It is the sectional view showing a part 
of memory cell of SRAM by the 4th example of this 
invention by which the multilayer interconnection 
was carried out. ^- - - v^*..*. - v 

[Drawing 51 It is the sectional view showing a part 
of memory cell of the conventional SRAM. 
I Drawing 61 It is the sectional view of the thin film 
transistor circumference of the conventional 
semiconductor device which does not use a wet 
reflow. 

[Drawing 7l It is the sectional view of the thin film 

transistor circumference of the conventional 

semiconductor device using a wet reflow. 

[Drawing 8l It is the sectional view having shown 

the production process of the semiconductor device 

by the 5th example of this invention. 

[Drawing 91 It is the sectional view having shown 

the production process of the semiconductor device 

by the 5th example of this invention. 

[Drawing 101 It is the sectional view having shown 

the production process of the semiconductor device 

by the 5th example of this invention. 

[Drawing 111 It is the sectional view having shown 

the production process of the semiconductor device 

by the 5th example of this invention. 

[Drawing 121 It is the sectional view having shown 
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the production process of the semiconductor device 

by the 5th example of this invention. 

[Drawing 131 It is the sectional view having shown 

the production process of the semiconductor device 

by the 5th example of this invention. 

JDrawing 14] It is the sectional view having shown 

the production process of the semiconductor device 

by the 5th example of this invention. 

[Drawing 15l It is the sectional view having shown 

the production process of the semiconductor device 

by the 5th example of this invention. 

[Drawing 1 6l It is the sectional view having shown 

the production process of the semiconductor device 

by the 6th example of this invention. 

[Drawing 171 It is the sectional view having shown 

the production process of the semiconductor device 

by the 6th example of this invention. 

[Drawing 18l It is the sectional view of the 

production process of the semiconductor device by 

the 7th example of this invention. 

[Drawing 191 It is the sectional view of the 

production process of the semiconductor device by 

the 8th example of this invention. 

[Drawing 201 It is the sectional view of the 

production process of the semiconductor device by 

the 9th example of this invention. 

[Drawing 2l1 It is the sectional view of the 

production process of the semiconductor device by 

the 10th example of this invention. 

[Drawing 221 It is the sectional view of the 

production process of the semiconductor device by 

the 10th example of this invention. 

[Drawing 23 1 It is drawing showing the thickness 

of polish recon and the relation of wet reflow time 

amount to this invention. 

[Drawing- 24l It*is~ the top view of- the thin film 
transistor in the 11th example of this invention. 
[Drawing 25l It is a sectional view in A- A' of 
drawing 24 . 

[Drawing 261 It is the sectional view of the 
production process in the 11th example of this 
invention. 

[Drawing 27l It is the sectional view of the 
production process in the 11th example of this 
invention. 

[Drawing 28l It is the sectional view of the 
production process in the 11th example of this 
invention. 

[Drawing 291 It is the sectional view of the 
production process in the 11th example of this 
invention. 

[Drawing 301 It is the sectional view of the 
production process in the 11th example of this 
invention. 

[Drawing 3l1 It is the sectional view of the 
production process in the 11th example of this 
invention. 

[Description of Notations] 



1 Single Crystal Silicon Substrate 

2 Gate Electrode 
2a Gate electrode 

3 Source Drain Field 

4 Channel Section 

5 Gate Oxide 

6 Silicon Nitride 

7 14 Interlayer oxide film 

8, 10, 18 Through hole 

9, 11, 13 Metal plug 

12 1st Layer Aluminum Wiring 
15 2nd Layer Aluminum Pad 
17 2nd Layer Aluminum Wiring 

31 Substrate 

32 Oxide Film 

33 Gate 

34 Source 

35 Drain 

36 Nitride between Layers 

37 Contact Hole 
39 Oxide Film 

41 Titanium Night RAIDO 

42 Tungsten Plug 

43 Aluminum Wiring 

44 Plasma Nitride 

45 Ion Exchange Membrane 
48 Nitride between Layers 

50 Diffusion Path of Hydrogen 

51 Polish Recon 

52 Polish Recon 

55 Field Where Many N Type Impurities were 
Poured In 

56 Field Where Many P Type Impurities were 
Poured In 

59 Polish Recon 

60 Gate Dielectric Film — — - 



- 14- 



